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1. SCOPE

1.1 Scope. This specificalion covers coniormali coaiings which are suiiabie ior appiication to
printed circuit assemblies by dibning, brushiny, snraving, or vacuum depasition.
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1.2 Classification. This specification covers the following types of conformal coatings (see 6.1
and £ TV.
A V. &),

Acrylic resin
CpOXy resin
Silicone resin
Polyurethane resin

Paraxylyiene 1,

Type AR -
Type ER -
Type SR -
Type UR -
Type XY -

2. APPLICABLE DOCUMENTS

ect on the date of invitation for

f
he extent specified herein.

{ the issue 1n e

{
pecification to t

SPECIFICATIONS
FEDERAL
00-58-571 - Solder. Tin Alloy. Tin-l.ead Alloy. and lLcad Alloy.
TT-1-735 - Isopropyl Alcohol.
PPP-C-96 - Cans. Metai, 28 Gage and Laghter.
PPP-C-300 -~ Chemucal, Liguid. Packapging and Packinyg of.
PPP-D-729 - Drum. Metal, 55-Gallon (for Shipment of Noncorrosive Material).
PPP-P-1704 - Pail, Shipping. Steel (I through 12 Gallon).
MILITARY
MIL-P-13%48 - Plastic Sheel, Laminaled. Metal-Clad {{or Printed Wiring)
MIL-F-14256 - Flux. Soldering, Liquid (Rosin Base). ‘
MIL-R-39008 ‘4 - Resistor. Fixed, Composition (Insulated), Established Relability,
Siyie RCRU5.
MIL-C-45662 - Calibration System Requirements.
MIL-R-55182 7 - Resistors, Fixed. Film. Established Reliabihity. Style RNR50.
MIL-C-81302 - Cleaning Compound, Solvent, Trichlorotriijuoroethane.
— 2o i s Tlaad Ll o orvmmeea -y mEAAR S Dnatantc nnd ovnirahion dates are as
1 This lyp COatiing s comrovneu Oy a propr iet Y Proiess Fateiis anl oxpiralion S8 v 2258 2

U.S. 3,221,068 - 30 November 1982
U.S. 3.342.754 - 19 Sepiembver 1581
1S 3. 2R8.728 - 29 November 1983

The Government does not have 2 royalty {ree hicense.
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FED-STD-141 - DPuint, Varnms lacrouer and Relatod Matarinle Mothede of Tocooation
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plmg and Testing.
FED-STD-406 - Plasn(‘s. Methoeds of Testing.

MILITARY

MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-202 - Tect Methods {or Electronic and Electrical Component Parts
MIL-STD-275 - Printed Wiring for Electromic Equipment.

(Conioe nf cnarifiratinne ctandAarde dAeawinoge nnd mithlicnlinme rzmes s [

ALUPECS W SprlailaniUns, svanudlGs, Grawinipgs., anil puciiCauions requir ed u) buPpHEK:; ai con-

nection with specific procurement functions should be obtatned from the procuring activity or as
}

directed by the contracting oflicer.

2.2 Other publications. The following documents form a part of this specification tothe extent
specified herein. Unless otherwise indicated. the issue in effect on the date of invitation for bids
or requesi ior proposal. shail apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D 150 - Metheds of Test for AC Capacitance, Dielectric Constant and Luss Characteristics
of Electrical Insulating Materials.

G 21 - Recommended Practice for Determiming Resistance of Synthetic Polymeric
Materials to Fungi.

es should be addressed t¢ the American Socicty for Testing and Materials,

RTINS DN 1117
aacipnia, Pa. 15103.)

3. REQUIREMENTS

3.1 Ou.xhh_( ation, The ¢oating materials furmshed under this specification shall be nroducts

which are quahfied for hsting on the apphicable qualified products hsl at the time set for opening of
bids {see¢ 4.5 and 6. 3).

3.2 Materials., The materials shall be free from deleterious substances and formulated with
synthetic resins, elastomers. plasticvizers. catalysts, and other ingredients which meet the require-

monic nf thie cnaosficratinn Tho materiale ch J’I h(- flanracean! {ar ovamination hu nltea vialat
FHITILD W Vido Sl v ativi. LI ELS TIERINT J JA A TR LEIUWVI TOULHIL AU Laadiniisiavivin U, Milia YIUITH
illumination and shall meet the requir?m('n « specified herein.  Acceptance or approval of any con-

stituent material shall not be construed as o puaranty of the acceptance of the finished product.

3.2.1 Composite coating system. Acomposite coating system under this specification shallbe evaluated
as a single material. Primer and coating shall be prepared in accordance with the suppher's

Téfofhméﬂdailﬂﬂs. r‘rv(‘oann;, 3ul‘hl(t’ ireaimenis snau DP (OnSl(lC'I'PG parx Ul me Loaung system
When lests are made on panels, the enlire coating svstem shall be tested.

3.3 Compatibility. The coaling materials shall be suitable for application and use on printed-
circuit _a_:-mmhlmq and shall be compatible with malerials used therein (see €,2); the coatings shall

not cau eterioration of materials used in the printed-circuil assemblies or components connected
lhereon (see €.1.6).

3.4 Curing time and temperature. When coating materials are tested as specified in 4.8.1. the
malterial shall be cured to full hardness in the time and temperature recommended by the suppl)er
{see 6.1 and 6.2). Unless otherwise specified {see 6.2}, the curing time shall not exceed 4 hours
for type AR, 8 hours for type ER. and 24 hours for types SR and UR. Unless otherwise specified
{see 6.2), the curing temperature shall not exceed 125°C. Type XY coating 1s formed in the cured

state by the vacuum deposition method.
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3.5 Appearance. When coating materials are tested as specifiedin4.8.2. the coating shall be
smooth, homogeneous, transparent. unpigmented, and shall be free from bubbles, pinholes, whitish
spots, blistering, wrinkling. cracking, and peeling.
identification markings on electronic components.
ductors and base materials greater than the discoloration caused by ronditioning when uncoated.
The coating shall not corrode any metals being coated.

3. 6 Coating thickness Qn_testspecimens.
thickness for types AR, ER, and UR shall be 0.002 : 0.001 tnch.

The cecating shal not mask or obliterate |he

The coating shall notdiscolor the printed con-

When measured as specifiedin 4.6. 3, the coating
For type SR, the coating thick-
ness shall 0.005 ¢ 0.003 wnch.  For type XY, the coating thickness shall be 0.0006 : 0.0001 inch.

3.7 Fungus resistance. When coating materials are tested as specified in 4.8.4, the cured film
shall resist the growth of fung) and shall have a rating of "'0".

3.8 Shelf life. When coating materials are tested 1n accordance with 485, the appearance,
insulation resistance, and dielectric withstanding voltage shall meet the requirements of 3.5, 3.9,

and 3.10, respectively.

3.9 Insulation resistance . When coating materials are tested as specified in 4.8.6, the average
of the insulation resistance of al coated specimens shal be a minimum of 2, 500,000 megohms
(25 x 1012 ohms), unless otherwise speciuied. The insulation resistance for each coated specimen
ohms), unless otherwise specified.

shall be not less thar1.500, 000 megohms (1. 5 x 10}

3. 10 Dielectric withstanding voltage. Wnen coating maierials are tesied as specified iii 4.8.17,
there shall be no disruptive discharge evidenced by flashover (surface discharge), sparkover (air

discharge), or breakdown ipuncture discharge).

The leakage rate shal not exceed 10 microamperes.

3.11Q (resonance). When coating malenals aretested as specuiedind. 8. 8, the average per-

centage change in Q shal nolexceedthe values specified below. The mimimum Q vaue for un-

coated type GF laminates (MIL-P- 13949) atfrequencies of 1. 50, and 100 megahertz (MHz) shall be

50, 70, and 70, respectively (see 6. 1. 8).

Measurement Maximum allowable percentage change in
Conditioning frequency | Type AR | Type ER | Type Sﬁ“ﬁ?ﬁ Type XY |
=
Before and after 1 MHz 9 8 8 5 9
coating 50 MHz 19 10 12 8 7
100 MHz 9 14 12 10 11
Before and after 1 MH:z 9 12 10 10 I
immersion (condition 50 MHz 5 15 12 10 7
in distilled water, 100 MHz 1 20 16 10 7
D-24./23)

3. 12 Thermal shock. When coaling malerials arc tested as specifiedin 4.0. 9, the appearance
and dielectric withstanding voltage shall meet the requirements of 3.5 and 3. 10, respectively.

3.13 Moisture resistance. When coating materials are tested as specified in4.8.10, the appear-
ance and dielectric withstanding voltage shall meet the requirements of 3. 5 and 3.10. respectively.
and the average of the insulationresistance of allicoated specimens shal be a mimimum ¢ 10, 000
megohms (1.0 x1010 ohms) for types AR, SR. UR, and XY: and 1. 000 megohms (1.0x109 ohms)
for type ER. The insulation resistance for each coated specimen shall be no! less than 5,000 meg-
ohms (5.0 x 10% ohms) for types AR. SR. UR, and XY, and 500 megohms (5.0 x 10 ohms) for type

ER.

= s+ mt it ML m amatier matorialcare t€Sted as gpecified in 4.8. 11. there shall be no
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3.15 Hydrolylie stabihty. When coating materials are tested as specifyed in 4.8.12, there shall

be no evidence of softeming. chalking, bhistering, cracking, tackiness. loss of adhesion, or
reversion (o hquid state: and the clarity of the coating must remain sutlable [or the viewing of

dentiflication markinge and color codes used to dentdy components over which the coating will be
apphed

3.16 Fiame resistance. When coating materials are tested as specilied i 4.8, 13, the coating
shall be self-extinguishing or non-burning.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for mspection. *Unless otherwise specified in the contract or purchase order,
the supplier is responsible for the performance of all inspeclion requirements as specified herein.
Except us otherwise specilied in the contract or order, the supphier may use his own or any olher
facihties suintable for the performance of the inspection requirements specilied herein, unless dis-
approved by the Government. The Government reserves the rxg,h! to perform any of the inspections
sel forth 1n the speciication where such inspeciions are deecmed necessary to assure supplies and

services conform to prescribed reguirements

equipment and inspection facilities. Test and measuring equipment and inspection
ient accuracy, gualily and quantily to permil performance of the rmuu-pd mnsnec-

_____ aiy 0 PSRN Pl inals e L2308 et

{
be eslabllshed and maintained by tho suppber. The establishment and mamlenance of a
s om rol the accuracy of the measuring and test equipment shall be 1n accor-

)

4.2 Cilassification of inspection. The nspections specified heremn are classified as follows:

(a) Materials inspection (sec 4. 3).
{b) Qualification inspection (see 4.5).
(¢) Quality conformance inspection {sce 4.6},

4.3 Malerials inspection. Materials inspection shall consist of certyfiration supperted by veri-
[ying data thal the materials used 1n formulating the coating are in accordance with 1.2, 3.2, and
3.2.1. The basic material and the main subgroup(s) shall be identified for each component and
primer (eg., polyurecthane-polyether).

4.5 Quaiification inspection. Qualification inspection shall be performed at a laboratory accept-
able to the Government (sec 6. 3) on sample lots produced with equipment and procedures normally
used 1n production.

4.5.1 Sample size. Coating materials shall be furnished in sealed containers in sufficient
quantity 1o prepare 28 test specimens (see 4.7) and to perform the tests specified in table 1. The
test specimens shall be as follows: Four glass panels. 16 copper-clad laminate panels, four tin-
plated panels. and four copper-clad laminate strips. For lyp(- XY, because of the vacuum
deposition method of application, the material to be tested shall be furnished by the supplier as

e bod iamood i e e

cuaitu vvaru bp\'Lllll!’lls

4.5.2 Inspection routine. The sample specimens shall be subjected to the inspections specifie
in tabie I. The specimens shaii be divided as specified in table I ior groups [ to VI inclusive and
subjected, in the order shown, to the inspections for their particular group.

d

4.5.3 Failures. One or more failures shall be cause for refusal to grant qualilication approvail.
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TABLE 1. Qualdication inspection.

Reguirement Method Number and tvpe of sample
Exammanion or test paragraph paragraph unils to be inspected
Group 1
Curing time and temperature - ~ ~ 3.4 4.8.1
Appearance - - - - - - 3.5 4.8.2 4
Coating thickness . . - - - - . . . 3.6 4.8.3 (glass)
Fungus resistance - - - ~ - - - - = 3.7 4.8.4
Group 1l
Shelf Ife - - ---“-==~=~-~-=-+ 3.8 4.8.5
Appearance- - - - - R I 3.5 4.8.2 4
insulation resistance- - - - = - - 3.8 4.8.6 {figure 1)
Dielectric withstanding voltage - 3.10 4.8.7
Group III
Q (resonance) = - = = =« ~ =« - - - - 3.1 4.8.8
Thermal shock- - - - - = - - - - -~ 3.12 4.8.9 4
Appearance- - - - - - ~ - - - - - 3.5 4.8.2 (figure 1)
Melectric withstanding voltage - 3.10 4.8.1
Group 1V
Appearance - - = - = - - - = - - = 3.5 4.8.2
Insulation resistance =~ - - - - - - 3.9 4.8.6
Moisture resistance - - - - - - - - 3.13 4.8.10 4
Appearance- « - = = - - = - - - - 3.5 4.8.2 {iyure 1)
Insulation resistance~ - - - - ~ - (see 3.13) 4.8.6
Dielectric withstanding voltage - 3.10 4.8.7
Group V
Flexibility -« - = = - =« = = = = =« 3. 14 4.8.11 4
(tin plate)
Group VI
Hyvdrolytic stability - ~ - - - - - - 3.1% 4.8.12 4
{igure 1)
Group VI
Flame resistance - - - - - - - - - 3.16 4.8.13 4
(strip)
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4.5.4 Retention of gquahification. To retain qualification, the supplier shall forward a report at

24-month mtervals 10 the qualdying activity. The qualifying activity shall establish the initjal

reportwng date. The repor! shall consist of:

fa} A summary of the results of the tests performed for inspection of product for delivery,
proups A and B. windicating as a mimimum the number of luts that have passed and
the number thal have fa)led. The results of tests of all reworked lots shall be
1dentified and accounted for.

(b)Y A summary of the results of tests performed for qualiication verification inspection,

rmesaay imeluding thn mubmhae and smndas Al (ailuroc Tho enimemnary shall innludas
U O INCWGINE e IUMOoeT anld Miohue O jalures. 431 DUINNIaY Y Dil&il Ll iuuT

results of all qualification verification inspection tests performed and completed
during the 24-month period. If the summary of the test results indicates nonconfor-
mance with specification requirements. and corrective action acceptabie 1o the
gualfving activity has not been taken. action may be taken to remove the failing pro-
duct {rom the qualified products list.

Failure to submit the report within 30 days after the end of cach 24-month period may result in loss
of qualification for the product. In addition to the periodic subnussion of inspection data, i at any
time the inspection data indicates {ailure of the gqualified product l meel the requirements of Lhis
cnarilicatinan  tha ennnbhiar chall imimediatalhe (uithin 24 haurce) notify the aualifvino activity

QPN UIvavna LR RS QUPFIITL DAL JHIIIITUIAIT Y 1N ILHIIN &T J1UMI O STV Y UL YU&Qiaa J i ARV Liavaly .

In the event that no production occurred during the reporung, period, a report shall be submitted
certifving that the company still has the capabilities and facililies necessary (o produce the item,
If during two consecutive reportuing periods there has been no produchion. the manufacturer may be
required. at the discretion of the qualifying activity, to submit the product to testing tn accordance

with the quabhication mspection reguirements.

4.6 Quahity condformance inspection,

4,6.1 Inspection of product for delivery, Inspection of product for dehivery

had il
groups A and B.

4.6 1,1 Inspection ol An menoction Int chall concict of all containers of coating materials
-6.1.1 Inspection lot.  An mspection lot shall consist of all containers of coating materials,
produced {rom the same batch and offered for inspection-at one time.

4 501 1 1 TMarak A laato Y1
9. Lo 00 Dalln, A bateh, asd

as
by one continuous production run or by a blend of two or more conlmuous product on runs,

4.6.1.1.2 Specimens. The preparation and number of spetimens required shall be as specified
4.7 te 4.7.3. Inclusive
4.6.1.2 Group A nspechion, Group A inspection shall consist of the examinations and test
sperihed in Table 11 10 the order shown.
TABLE 1I. Group A inspection.
Requirement Method
Examination or test paragraph paragraph
Curing time and temperawnure- - - - 3.4 4.8.1
Appearance - - - - - IR 3.5 4.8.2
Coating thickness- - - - - - - - - - 3.6 4.8.3
4.6.1.2.1 Samphng plan. From each lot, one container of each ingredient necessary to form
tha remnaund chall he colerted From each of these containers, a sufficrent amount of the ingredi-
i CUIMIPUUNG Sl ot SUITLITu. s Ui falh Ul LGiIesS?Y TLUaaaTe s A S RAN a S
ents shall be taken for performance of tests shown in table Il

Y A st ot

o~ o e
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4.6.1.2.2 Failures. U the sample fails any test. this shall be cause fur rejection of the lot.

4.6.1.2.3 Rejected lots. Ui aninspection lol 18 rejected. the suppher may rework 1l to correct
the defects, or screen oul the defective unils, and resubmil {or reinspection,  Such lote shall be
separate from new lots, and shall be clearly identiied as reinspected lots.

4.6.1.3 Group B inspection. Group B inspection shall consist of the exanunation and tests speci-
fied 1n table OI. 1n the order shown. The sample specimens shall be prepared from coating
materials obtained from inspection lots which have passed group A inspection.

TABLE III. Group B inspecuion.

Reguirement Method
Examinaiion or test paragraph paragraph

Dielectric withstanding voltage - - - 3.10 4.8.7
Q (resonance) - - - - - - - - - - - 3. 11 4.8.8
Thermal shock- - - = = = = = = - - - 3.12 4.8.9
Appearance- - - - - - - - - - - - - 3.5 4.8.2
Dielectric withstanding voltage - - 3.10 4.8.7
Insulation resistance - - - - - - - - 3.9 4.8.6

Moisture resistance~ = - - - - - - - 3.13 4.8.10
Appearance- - - - - -~ = - - - - - = 3.5 4.8.2
Insulation resistance- - - - - - - = (see 3.13) 4.8.6
Dielectric withstanding voltage - - 3.10 4.8.7
Flexibility = - - = = - = =« = = - - - 3.14 4.8.11

Flame resistance - = « - - = - - - = 3. 16 4.8.13

4.6.1.3.1 Sampling plan. One container of each ingredient necessary to form the compound
shall be selecied from the {irst production lot and thence from one production lot in every 50 pro-
duction lots, or once each 12 months, whichever i1s less frequent. From each of these containers,
a sulficient amouni of ihe ingrediems shall be taken for periormance of tests shown in table I]l.

4.6.1.3.2 Failures. One or more failures shall be cause for rejection of the lot. .

4.6.1.3.3 Rejected jots. Ifaninspectionlotisrejected, the supphier may rewark it to correct the

defects, or screen oul the defective units, and resubmit for reinspection. Resubmitted lots shall
hall he

Lir fosmmman tnd simime fiohinnad imoraniiaen Inte ghall ha [
11 wr onsacs

DE INSPETITU USIHE LURINTICU ISPl uivn,. su(‘h IUlS Diia

clearly identified as reinspected lots.

aom new late and
om new 10§, and

4.6.1.3.4 Disposition of sample containers. Sample containers which have passed all the group
B inspection may be delivered on the contract or purchase order, il the lot is accepted.

4.6.2 Qualification verification inspection. Qualification verification inspection shail consist of
group C. Except where the results of these inspections show noncompliance with the applicable re-
quirements (see 4.6.2.1.4), delivery of products which have passed groups A and B shall not be
delayed pending the results of this qualification verification inspection.

4.6.2.1 Group C inspection, Group C inspection shall consist of the examinations and tests speci-
fied 1n table IV, in the order shown. Group C inspection shall be made on sample specimens pre-
pared from coating materials obtained irom inspection iots which have passed groups A and B
inspections.

4.6.2.1.1 Sampling plan. One container of each ingredient necessary to form the compound
shall be selected once in each 24-month period. From each of these containers a sufficient amount
of the ingredients shall be taken for performance of the tesls shown in table IV.

4.6.2.1.2 Failures. If there are one or-more failures, the sample shall be considered to have
failed.
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4.6.2.1.3 Disposinon of sample containers. Sample containers which have passed all the group

C inspection mayv be dehvered nn The contract or purchase order.

TABLE IV, Grouup C mspection.

Reguirement Method
Examination or test paragraph paragraph

Hvdroivoc stabiisty - - - = = - - - - 3.19 4.8.12
Shelf Ide - - - - - - = =« =~ = - -~ 3.8 4.8.5
Appearance - - - - - - - - - 3.5 4.8.2
Insulation resistance - - - - - - - - 3.9 4.8.6
Delectric wnhs‘.a..dmg voltage - - 3.10 4.8.7

Funpgus resistance - = = - = - - = - - 3.16 4.8.13

A e oala Fail - e =T N Ve ho

4.6,2.1.4 O nwpliance, U u sample fails to pass group C inspection, the sup i
correclive ac{ion on the materals or processes. or both. as warranted. and on all units of product
which can be corrected and which were manu{a(‘lured under essentially the same conditions. with
essentially the same maierials. processes. eic., and which are considered subject o the same
failure. Acceptance of the product shall be discontinued until corrective action, acceptable to the
Government. has been taken.  After the corrective action has been taken., group C inspection shaill
be repeated on additional sampic units {all inspection. or the inspection Which the original sampie
tatled. a! the option of the Government). Groups A and B inspections may be reinstituted: however,

tmal acceptance shall be withheld until the group C reinspection has shown that the corrective action
was successful. In the event of failure alter reinspection, mformation concerning the failure and

w

corrective action taken shall be furnished to the cognizant mnspertion activity and gualifying activity.

4.6.3 Inspection of prcpax'anon for d hive 5 S ample packages and packs and the wmspection of
ithe préser‘va jon-packaping. packing and marking {or shipment and storage shall be in accordance
with the requirements nf PPP-C-300.

.

4.7 Preparation of specimens ior iest.

4.7.1 Preparation prior to coating.

4.7.1.1 Figurc 1 test pattern, The specimens shall be made from 2-ounce, single-sided, copper-

clad. glass-epoxy laminate, type GF (FLLGFNN62C2 OB1A) in accordance with MIL-P-13949. For

the hydrolytic stability test onlv. the specimens shall be plated with 60-40 tin~lead in accordance
with MIL-STD-275. The 1est nattern specimens shall be nrepared as {ollows:

WIS Vidal LRS- 1§ nen 4 D¢ prepareg 45 1010

1) The prmted circut pattern shall be etched in accordance with figure 1 and
MIL-P-13949. Aflter etching. the test panels shall be cleaned as [ollows:

(1} Immersc in trichloroethylene at room temperature
(2} Dry at room lcmper.&ture
{37 immerse for 10 seconds in hydrochioric acid C cific gra
1. ¢33 at 23° C (made by diluting 1 volume of 1. 180 specific gravity hydro-
chloric acid with 4 volumes of waler).
(4) Rinse in distilled water.
{8) Dry with clean air of inert gas.

{b) Wire leads shall be inserted irom the unclad side of the laminale and soldered to

the terminal pads of the test panels using solder, composition Sn63 or Sn60,

type S. or flux cored solder. type R or RMA, conforming lo QQ-5-571.

Soldering flux shall conform to MIL-F-14256 when type § .solder is used. For the
hydrolytic stability test only. one resistor type RCRC05G102 in accordance with
IY32] annnn Y PIAIDENA i~ Aearman wiibh RAYT 1:: &EI1RD /T

MIL-R-35008 4 and one resisior type RNRoV ifl accorgance with MiL-R=0518¢
shall be soldered to each of the tes! panels.

(4]
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NOTES:

1. Dimensions are in inches. )
2. Metric equivalents (to the nearest . 01 mm) nre given for general information

only andare based upon 1 inch = 25.4 mm.

FIGURE 1. Testnattern.,
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(¢} Once soldered. the test panels shall be cleaned of all (races of rosin {lux and other
conlaminanis by scrubbing in any of the following sojutions, dependeni upon the
degrec and type of contamination:

(1) Isopropyl alcohol (TT-1-735).

(2) Muxture of 35 percent by weight of 1sopropyl alcoho! (TT-1-735) and 65 percent
by weight of tr l\lllorGlrhl‘U‘Gl‘("ekllult {(MIL-C-81302)}.

(3) Mixture of 15 percent by weight of 1sopropyl alcohol {TT-1-735) and 85 percent
by weight of trichlorotrifluoroethane (MIL-C-81302).

{d) Test paneis are then piaced in a circulating-air oven for 1 hour at 123
Room conditioning shall be 1n accordance with 4. 4.

4.7.1.2 Strips. The specimens shall be made from
)

tyne GF lt‘l PPM(\C')(‘Q /OR1
(43 Vo

I P, R N R ey Wy

{a) All the copper s
MIL-P-13948.

{b) Test strips shall then be placed in a circulating-air oven for 1 hour at 123° :2°C.
Room conditioning shail be in accordance with 4. 4.

4.7.1.3 Glass. Clear plate glass shall be prepared in accordance with method 2021 of
FED-STD-141.

4.7.1.4 Tin-plate. Tin plate panels shall conform to method 2012 of FED-STD-141. Electro-

plated tin is acceptable,

4.7.2 Coating (see 3.2.1). The coating shall be apphied to the specimens (both sides and all
edges) and cured for the ime and temperature recommended by the supplicr. Thickness shall be as
speciited in 3. 6.

4.7.3 Number. The number of spec:m}zns required shall be as specified 1n table 1 and 4.5.1.

4.8.1 Curing timc and temperature (see 3.4). Coaung malerials shail be tested under the appli-
cable conditions in accordance with method 4061 of FED-STD-141.

4.8.2 Appearance {see 3. 5) Appear e shall be observed visually with the aid of a 10-power
magnification viewer under ullra-violet .Humm&hcn Normal or corrected 20/20 vision shall be

used to examine for bubbles. The coating material shall be examined for evidence of pinholes,
whitish spots, blistering, wnnkhng, crackmg peeling, mashng or obhiteration of identification

and base ma D Vals]

markings, discoloraiion of prlnlecl conduciors and base materials, and COrrosion.

4.8.3 Coaling thickness (see 3.6). The coating thickness shall be measured using the glass
panels specified in 4.7.1.3. Thickness shall be measured in accordance with meihod 6183 of
FED-STD-141, or by any micrometer or indicator accurate to 0. 0005 inch. For type XY, the thick-
ness shall be measured optically.

a ctan
S

4.8.4 Fi.iﬁg'ﬁ resistance S
in accordance with ASTM G-21. Spec:mens shall'be prepared by c
panels approximately 1-1/2 inches square. Exposure shall be fo

2 2.7). The funrus resistance of the cured [llm shall be det

ance of the cured iy te

ing coatings on clean g
da

rm' ed

4.8.5 Shel life (see 3.8). The container of coatings (one and two components) shall be stored at
a temperature of 35Y 2 5°C for 6 months. Specimens shall be prepared using this stored material

as specified 1n 4.7.1.1 and 4.7.2. These specimens shail be tesied in accordance with 4.8.2, 4.8.6,
and 4.8.7

e W,

10
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4.8.6 Insulation resistance (see 3.9). The voating materials shall be measured in accordance
with method 302, lest condition B, of MIL-STD-202. All test measurements shall be made on a

[ o nanglc .
i.1

PPy SR G PN af £8 0 0 mon .
IMCRLVHAT UIUET ajicr aill lill(l UH d(l‘)ll llllll Ul l llllllu\t u:lllk Ull‘ ]Jdlltib :opl‘(ult‘u in ﬁ ‘

4.8.7 Dielectric withstanding voltage (sec 3.10;. The coating materials shall be tested 1n accor-
dance with method 301 of MIL-STD-202. All electrical measurements on the coated panels shall be
made using a test voltage of 1,500 volts, alternating current, rool mean square, at 60 hertz (Hz).
The leakage curren! shall be measured.

4.8.8 Q (resonance) (see 3.11). Measurements made to determine percentage change in Q shall
be performed on a bridge or other instrument capable of providing reproducible readings to within
1 percent. A bridge shall be used as referee. The Q of the test panels shall be measured at 1, 50,
and 100 MHz before coating and the values averaged. The coating material shall then be applied to
the test pannlc as speci rifi1ed in 4, 'l 1.1. The n of the eroated test ;}:\nnlc shall be mn‘bcnPM nnd the
values averaged at 1, 50, and 100 MHz and again after immersion in distilled water for 2 period of
24 +2, -0 hours at a temperature of 23 :2°C. All tests shall be completed wilhin a period of 5
hours after removing the specimens from the water al the conditions specified in 4.4.

The procedure for using the Q-meter shall be as follows:

{a) Resonate, without any test panel, the Q-meter specified in ASTM D 150 resonance-

rise method. and record voltmeter reading Q. and capacitance reading (‘..

i TCAUIE Ry AR fapataa

(b) With test panel connected 1in paraliel to Q circult, resonale the Q-meter and record
voltmeter reading Qg and capacitance reading Cg. It should be noted what measure-
ment leads should be of equal length and as short as practicable to reduce lead
induclance when performing these measurements.

{¢) Calculate the Q of the cnated and uncoated test panel as (oliows:

Q@ (©-
@ - G

4.8.9 Thermal shock (see 3.12). The coating materials shall be tested in acenrdance with
" method 107 of MIL-STD-202. The following details shall apply:

(a) Test condition letter - B-2 (C-2 for type SR only).
(b) Examinations after test - After conditioning at 25° 12°C and 50 (5 percent relative
humidity {or 24 hours, appearance and dielectric withstanding voltage shall be tested

as specified in 4.8.2 and 4.8.7, respectively.

4.8.10 Moisture resistance (see 3.13). The coating materials shall be tested in accordance with
method 106 of MIL-STD-202. The following exception and detail shall apply:

{a) The low lemperature and vibration shall be omitted.
(b) Measurement during test - Insulation resistance measurements shall be made duruu.

o c
step 5 of the first. {ourth, seventh, and tenth cycles {when conditions are 85°C

and 90 to 95 percent relative humidity) of the moisture resistance test cycle.

(¢) Examinations after test - Following step 6 of the final cycle of the moisture resistance
test, the panels shall be maintained at a temperature of 25° :2°C and a relative
humdity 50 + 5 percent, for a period of 24 hours. after which appearance, msutation
resistance. and dielectric withstanding voltage shall be tested as specified in 4.8.2.

4.8.6, and 4.8.7. respectively.

4.8.11 Flexibility (see 3.14). The panels shall be tested in accordance with method 6221 of
FED-STD-141. The mandrel diameter used 1n the test shall be 1/8-inch.

4.8.12 Hvdrolyuc stability (see 3.15). One panel shall be maintained as a control al 25° C and
50 percent relative humidity. Three panels shall be subjected to 120 days at 85° l° Cand 95 14
percent relative humdsty. Examanation of the three panels shall be made as foliows

"y
L
K,

11
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(a) After 28. 56, and 84 days. the panels shall be returned to 25°C and 50 percent
relative humidity. held for 2 hours and examined for degradation.

(b) After the 120 days aging. the panels shall be held at 25" C and 50 percent relative
humidity {or an additional seven davs prior to examination and for tackinessin
accordance withmethod 4061 (Dry-through for varnish.lacquers and enamels) of
FED-STD-141.

4.8. 13 Flame resistance (see_3. 16). The flame resistance shall he deternuned in accordance
with method 2021 of FED-STD-141.CAUTION: This testshall be performed under a ventilated
hood.since some materials may generate toxic fumes or gases.

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with PPP-C-300. Level A unit containers
shall be limited to pint. quart or gallon cans condorming to type V. class2 of PPP-C-96: 5-gallon
pals conformingto PPP-P-704. type Il or 55-gallon drums conforming to PPP-D-729, type Ill as
specyied (see 6.2). Cans conforming to PPP-C-96 shall be exteriorly coated in accordance with
plan P withthe sade scams stripped with a suitable corrosionresistantcoating. The 1-gallon cans
and 5-gallon pails for level A unitpackaging shall be provided withpalvanized or protectively coated
wire handles. When the coating material consists of two components, each component shall be
individually furnished nsufficient quantities to prepare the total amount of the coaling specified in
the contract or purchase order (see 6.2).

5.2 Marking. In additionto any specialmarkingrequired by the contract or purchase order (see
G. 2),cachumtand shippmng container shallbe niarked in accordance with MIL-STD-129 and the
requirements Of the Interstate Commerce Commission. Marking shall alsoinclude the following:

(a) Speciication number.

(b) Manufacturer's parinumber.

(c) Manufacturer’'s iotor batch number.

(d} Namgc of manufacturer.

(e} Namwulconiractor(il other thanthe manufacturer).
(f) Date of manufacture {month and vear).

() Precautinonary handhng as f[ollows:

CAUTION. AVOID INHALATION OF FUMES OR EXCESSIVE SKIN CONTACT.
KEEP AWAY FROM FACE AND EYES.
WORK IN A WELL-VENTILATED AREA.
CLEANSE SKIN REGULARLY WITH SOAP AND WATER AFTER CONTACT

6. NOTES

6.1 Intended use.

6.1. 1 Type AR. Acryheresin coating is intended for use where excellent electrical properties
are required for a general purpose coating. This type of coating is intendedto be used as a brush.
spray, or dip-coatapplicationon glass or paper epoxy laminates.

6. 1.2 Epoxybrésincoating isintended for use where the best electrical properties are
requiredfor a general purpose coating. This type of coatingis intended Lo be used as a brush,
spray. or dip-coatapphcation on glass or paper epoxy laminates.

6. 1. 3 Silicon®.resin coatingis Intended where excellent dielectric and high arc
resistance properties are required.

6.1.4 Type UR. Polyurethaneresin coating 1s Intended for use where goodresistance to moisture
and abrasion 1s required.

12
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6.1.5 Type XY. Paraxylylene coatings are vacuum deposited polymers controlled by a
proprietary patent (see 1.2). They may be applied in extremely thin {ilms on printed circuit boards
having closely packed units.

6.1.6 Operating temperature. These coatings are normally useful at temperatures up to 125°C

(200' C for type SR}, but the useful life of the depesited coating can be extended by reducing the
ti

ng temperature, The effect of a humid environment is to reduce the useful Ife,

6.1.7 Selection. The selection of coaling, should be such that the cunng process shall have no

o fnnta 3 i nt

S Ui Ilt' Pdl lb Ul lllﬁltll‘llﬁ Lualvu LU“‘IIIED kU‘ EA (—d IJJ \lllb BPCL l{lkﬂkl\.lll all‘ IIV\
se on boards fabricated from types GP. GR. GT. or GX (polytetrafluoroethylene resin)
laminates in accordance with MIL-P-13949 or from FEP-Fluorocarbon material of MIL-P-27538.

6.1.8 Q (resonance) information. The typical Q for uncoated type GF laminate at frequencies of
1, 50, and 100 megahertz (MHz) are 60 80, and 85, respectively. It should be noted that when
boards are coated more than 0.0020-inch thickness, the Q factor begins to drop rapidly; coating
thickness in range of 0.001- to Q.Qﬂ2-mch range maximum proteclion of the e¢lectrical

gualities of the circuit.

(a) Titie. number. and date of this specification.
{b) Type of coating required {see 1.2).

(c) Compatibility required (see 3. 3).

(d} Curing time and temperaturs (see 3 .4)

(e) Speciol morking, it required tsee 5.4).

o) Size of unit containers {se¢ 5.1

6.3 Qualification. With respect to products requiring qualdication, awards will be made only
for such products as have, prior to the lime sel for opening of bids, been tesled and approved for
inciusion in the quaimea products hist, whether or not such products have actually been so listed
by thai date. The atiention of the suppliers is called (o this requiremen!, and manufacturers are

urged to arrange to have the products that they propose lo offer to the Federal Government . tested
for qualification, in order that they may be eligible to be awarded contracts or orders for the pro-
ducts covered by this specification. The activity responsible for the qualiified producis hist 1s the
Electronics Command, however, information pertaining to qualification of products may be obtained
from the Defense Electronics Supply Center (DESC-E). Dayton, Oho 45444.

6.3.1 Copies of SD-6. "Provisions Governing Qualhification’ may be obtained upon annhcatlon to
Commanding Officer, Naval n
Pennsylvania 19120.

6.4 Caution note. When the printed wiring assembly utilizes compnnents made of brittle
materials (glass or ceramic), such components should be protecxed prior to coating. against
breakage by the coniormal coating type covering the component with transparent, clean. thin, pliant
buffer material securely fitted, such as with heal shrinkable sleeving. polyethylene terephthalate
covered by MIL-I- 23053’7 The buffer material should cover the entire componem and should not
extend over the component by more than 0. 062 1nch and shouid be compatibie with the conformal
"’"’!H‘-g material, ‘A‘!se thege rnmnnnpnt: should have stress rehevmlz bends in their leads and
should be so shaped that the leads remain straight for at least 0. 060 inch from the part extremily
(mcludmg seal and weld) and the inside bend radius should be equal to or exceed the lead diameter.

..... mandad whan o

Bufier material may not be needed wher types SR o XY are used

[y
(2]
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6. 5 Ventilation. Coalings may contain toxic sulvents and should be used with caution and 1n well
ventilated areas, Supphers shall include a "Warning” on the label of containers of material which
may have a toxic effect on using personnel.

6.6 Changes from previousissue. Asterisks are not used inthis revision to identify changes
with respect fo the previousissue. due to the extensiveness of the changes.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 80 Agent:
DSA -ES
Review activities:
Army ~ EL. MU. SL (Project 5870-0372)
Navy - AS
Air Force ~17
DSA - GS
NSA - S2

User activities:
Army ~AV. WC
Navy - MC. OS. SH
Air Force -
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AMERURERT 6
8 NOVEMBER 1982
TIPERSTBTRC
ARENDMENT 5
3 April 1979

MILITARY SPECIFICATION

INSULATING COMPOUND, ELECTRICAL
{(FOR COATING PRINTED CIRCUIT ASSEMBLIES)

This amendment forms a part of Military Speciffcation MIL-1-46058C, dated
7 duly 1972, and 1{s approved for use by all vepartments and Ayencies of
the Department of Defense
PAGE 1
After Polyurethane resin, add “(formerly type PUR)".

* Footnote 1/, delete and substitute:

1+

(%]
"~y

3.3,

3.5,

i.6,

3.11

3.11

“1/ This type coating is controllea oy & proprietary process. Patents and
expiration dates are as follows:
u.

U.S. 3,221,068
U.S. 3,342,754
u.S. 3,288,728
<

2. 472 708
Sy878,7¥0

30 November 1982
19 September 1984
29 Kovember 1983
14 October 1984

e v w ar=

R
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The Government does not have & royalty free license.”
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Yine 4: Delete "(see 6.1.6)" and substitute "(see 6.1.7)."
PAGE 3
delete and substitute:

"3.5 Appearance. When coating materials are tested as specified in 4.8.2, the
coating shall be smooth, homogeneous, transparent, unpigmented with no dye
added. A colorless additive to tmpart fluorescence {5 2ailowed (see 3.2). The
coating shall be free from bubbles, pinholes, whitish spots, blistering,
wrinkling, cracking, and peeling. The coating shall not mask or obliterate the
{dentification markings and color codes on electronic components. The coating
shall not discolor the printed conductors and base materials yreater than the
discoloration caused by conditioning when uncoated. The coating shall not
corrode any metals being coated.®

tine 3: Delete “0.0006 20.00U1 inch" and substitute “"within the ranye of

0.0005 to 0.0020 inch*”.

, delete second sentence and subsitute:
“The minimum  vaiue for uncoated type &F iaminates {RiL-F-13943) at frequencies
of 1 and 50 megahertz (MHz) shall be 50 and 70, respectively (see 6.1.8)."

, Table, Conditioning column, Before and after coating: velete the foilowiny

values in last Yine "100 MHz, 9, 14, 12, 10, 11°,

3.11

, Table, Conditioning column, Before and after immersion: Delete tne following

values in last 1ine "100 MHz, 7, 20, 16, 10, 7.
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AMENDMENT 6

PAGE 4
3.15, delete and substitute:

“3.15 Thermal-humidity aging. When tested as specified in 4.8.12, the coating
materials shall meet the following requirements:

3.15.1 Hydrolytic stability. There shall be no evidence of reversion as
indicated by softening, chalking, blistering, crackinyg, tackiness, loss of
adhesion, or liquefaction.

3.15.2 Discoloration. The examination shall determine leyibility and distin-
guishabiTity of Tdentification markings and color codes used to identify
parts. Conditioning shall not cause coatiny discoloration yreater tnan any
discoloration of the control panel.”

Paut b

Table 1, group V1: Delete "Hydrolytic stability” and substitute "Tnermal-humidity
aging”.

PALL 7
4.6.1.3.2, delete and substitute:

"4.6.1.3.2 Failures. If one or more sample specimens fail to pass yroup b
inspection, the Jot shall be considered to have failed."”

PAut &
Table 1¥: Delete "Hydrolytic stability” and substitute "Thermal-humidity aging®.

Table 1V, Fungus resistance: Dbelete "3.16" and "4.8,13" and substitute "3.7" and
"4.8.4%, respectively.

4.7.1.1, Vine 3: Delete “hydrolytic stability"™ and substitute “thermal-humidity
aging”.

4.7.1.1(a)(5): Delete "of" and substitute "or".
4.7.1.1(b), last sentence, delete and substitute: "For the thermal-humidity aying
test only, one resistor in accordance with MIL-K-39008/4 and one resistor in
accordance with KIL-R-55182/7 shall be soldered to each of the test panels. (Color
code selected shall be indicated in the test report.)”

PAGE §

FIGURE 1: Insert "1.5 2.06" dimension for overall width and add "t.vé" tolerance
to 3 inch-length of test pattern.

PAuwt 10
4.8, titie: Delete "examinations and tests” and substitute "examination and test”.

4.8.2, second 1ine: After fllumination, add "except types SR and XY, which shall
be examined under normal light.”

4.8.3, line 4: Delete "optically” and substitute "usinyg any micrometer or
instrument accurate to 0.0001 fnch or by an optical interference method”.



Y

4.8.8, delete and substitute:

"4.8.8 { (resonance) (see 3.11). Measurements made to determine percentage

change in Q shall be performed on an instrument capable of producing repeatable
readings. In case of dispute reyarding the values of chanye, & bridye having
an accuracy of #1 percent shall be used as referee. The Q of the test panels
shal)l be measured at ] and S0 MHz before coatiny and the values averaged. The
coating material shail then be appiied to the testi panels &3 specified in
4.7.1.1. The ( of the coated test panels shall be measured and the values
averaged at 1 and 50 MHz and again after tmmersion in distilled water for a

period of 284 +2, -U hours at a temperature of Z3 U #2°C. Al7 tests shall pe
completed within a period of 5 hours after removing the specimens specified in
4.4."

4.8.8(b), line 2: Delete "what™ and substitute "that”

4.8.9%(a) Detete "{({-2 for type SR only)".

4,.8.10: After first sentence, add "Polarizing voltage of luu volts, dc, shall be
appiied during test.”

4.8.12, delete and substitute:

"4.8.12 Thermal-humidity aying (see 3.15). One panel shall ove maintained as a
control at 25 C and 50 percent re\ative hulidity. Three panels shal] be

subjected to 120 days at 85 C 21 C and 55 24 percent relative humidity, and
examined as follows (using normal or corrected 20/20 vision):

Y

(a) Arter 28, 56, and 84 days of exposure, the panels shall be returned to
25°C and 50 percent relative humidity and held fo 2 hours. The
paneIs shall be examined fo1lou1n9 each exposure and then returned to

A& ka3 __2a

the chamber for continuation of conditianing.

{b) After the 120-day aging period, tne panels shall be returned to 25°C
and 50 percent relative humidity and held for 7 days. The panels
shall be examined and compared with the control panel. The panels
shall also be tested for tackiness in accordance with method 4061

{dry-through for varnish, lacyuers and enamels) of Frv-STu-141

PAGE 12

4.8.13, Yine 2: Delete "FED-STD-141" and substitute "FED-STD-4uo”.

rs - o €« . %Y _ .3 _ _ = PR B - o oaaem o -
6.1.3, Yine 1: Following dielectric, add "streayth .

PAGE 13

wminates at frequencies ¢
ively.

sy

d - -»
inas
vely

* 6,4, delete last sentence and substitute the following:

"Buffer material {s not reauired when conformal coating types SR, XY, UR, and
AR are used. Buffer material should be required for type.Eu unless thermal R
shock test data in accordance with MiL-STU-202, method 107, test condition B-¢
ig furnished to substantiate that there is no stress cracking ¢f the component

or other adverse effects between the confprna! coatiny and tne parts and other
materials used in a printed-wiring asseably.”



* Concluding material: Delete and substitute as printed in this amendment.

The margins of this amendment are marked with an asterisk to indicate where chanyes
from the previous amenament were made. This was done as 2 convenience only and the
Government assumes no liability whatsoever for any inaccuracies in these

notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the maryinal notations
and relationship to the last previous amendment.

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force - 17 (Project 597U-ub76)

Review activities:
Army - AR, M}
ac

Mawy

REVY =~ AL
Afr Force - 99
DLA - ES
NSA -~ kS

User activities:
Army - AV

Navy - MC, 0S, SH

Agent:
DLA - ES
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MIL-1-46058C
AMENDMENT 7

14 September 1993
SUPERSEDING

AMENDMENT &
8 November 1982

MILITARY SPECIFICATION

TAIQIS AT VAL AAMAALRIA £y ErTRYSAL
ANQULALT LU LUINIrUUnY, CLivindvAaL

(FOR COATING PRINTED CIRCUIT ASSEMBLIES)
This amendment forms a part of MIL~1-46058C, dated
7 July 1972, and is approved for use by all Depart-
ments and Agencies of the Department of Defense.

PAGE 1

1.2: After Polyurethane resin, add "(formerly type PUR)".

* 2.1: Delete "0Q-5-571 - Solder, Tin Alloy, Tin-Lead Alloy, and Lead Alloy." and substitute "0Q-S-5771 -
Solder, Electronic (96 to 485°C)."

% 2.1: Delete “PPP-C-300 - Chemical, Liquid, Packaging and Packing of." and substitute "PPP~C-2020 -
Chemicals, Liquid, Dry and Paste: Packaging of."

% 2.1: Delete "PPP-D-729 - Drum, Metal, 55-Gallon (for Shipment of Noncorrosive Material).” and
substitute "PPP-D-729 - Drums, Shipping and Storage, Steel, 55-Gallon (208 Liters)."

* 2.1: Delete "PPP-P-704 -~ Pail, Shipping, Steel (1 through 12 Gallon).” and substitute "PPP-P-704 -

Pail, Metal: (Shipping, Steel, 1 through 12 Gallon).”

* 2.1: Delete "MIL-P-13949 -~ Plastic Sheet, Laminated, Metal-Clad (for Printed Wiring)." and substitute
"MIL-5-13949/4 - Sheet, Printed Wiring Board, Laminated, Base Material GF (Woven E-Glass Reinforcement,
Majority Difunctional Epoxy Resin, Flame Resistant, Metal-Clad or Unclad).®

% 2.1: Delete "MIL-C-81302 - Cleaning Compound, Solvent, Trichlorotrifluoroethane.”

Footnote 1/, delete and substitute:
#i/ This type coating is controlied by a proprietary process. Patents and expiration dates are as
follows:

3,221,068 - 30 November 1982
3342,754 - 19 September 1984
3288,728 - 29 November 1983
3472,795 - 14 October 1986

cCccoccoc
e
[7 I 7 7]

The Government does not have a royalty free license."

PAGE 2
+ 2.1 Delete “FED-STD-406 - Plastics, Methods of testing."
AMSC N/A 10f5 FSC 5970

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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AMENDMENT 7

* 2,2: Delete "D 150 -~ MHethods of Test for AC Capacitance, Dielectric Constant and Loss Characteristics
of Electrical Insulating Materials.” and substitute *0150 - Standard Test Method for A-C Loss
Characteristics and Permittivity (Dielectric Constant) of Solid Electrical Insutating Materiais."

% 2.2: Delete "G 21 - Recommended Practice for Determining Resistance of Synthetic Polymeric Materials
to Fungi.* and substitute "G21 ~- Standard Practice for Determining Resistance of Synthetic Polymeric

Materiale to Funoi "
* 2.2: Add the following new ASTH documents:

"D635 -~ Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self-
Supporting Plastics in a Horizontal Position."

"p1005 - Standard Test Method for Measurement of Dry-Film Thickness of Organic Coatings Using
Micrometers.”

3.2, line 3: After fluorescent, add "except types SR and XY".

a £\
.0

3.5, delete and substitute:
"3.5 Appearance. When coating materials are tested as specified in 4.8.2, the coating shall be
smooth, homogeneous, transparent, unpigmented with no dye added. A colorless additive to impart
fluorescence is allowed (see 3.2). The coating shall be free from bubbles, pinholes, whitish spots,
blistering, wrinkliing, cracking, and peeiling. The coating shail not mask or obliterate the
identification markings and color codes on electronic components. The coating shall not discolor the
printed conductors and base materials greater than the discoloration caused by conditioning when
uncoated. The coating shall not corrode any metals being costed."

3.6, line 3: Delete “0.0006 *0.0001 inch" and substitute "within the range of .0005 to .0020 inch)".
* 3.11, second sentence, delete and substitute:

*The minimum @ value for uncoated type GF base materials (MIL-5-13949/4) at frequencies of 1 and 50
megahertz (MHz) shall be 50 and 70, respectively (see 6.1.8)."

3.11, Table, Conditioning column, Before and after coating: Delete the following vatues in last Line "100
MRz, 9, 14, 12, 10 ,11".

3.11, Tabte, Conditioning column, Before and after immersion: Delete the following values in last line
"100 MHz, 7, 20, 16, 10, 7".
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3.15, delete and substitute:

"3.15 Thermal-humidity aging. When tested as specified in 4.8.12, the coating materials shall meet
the following requirements:

"3 15.1 Hydrolytic stability. There shall be no eviderce of reversion as indicated by softening,
chalking, blistering, cracking, tackiness, ioss of adhesion, or iiquefaction.

* "3.15.2 Discoloration. The examination shall determine Legibility and distinguishability of
identification markings and color codes used to identify parts."

* 4.1.1: Delete "MIL-C-45662" and substitute "MIL-STD-45662".
PAGE 5

TABLE I, Group VI: Delete "Hydrolytic stability" and substitute "Thermal-humidity aging".

rn



* 4.6.1.3.1, first sentence, delete and substitute: “One container of each ingredient necessary to form the
compound shall be selected from one production Lot every 12 months."

4.6.1.3.2, delete and substitute:

ws 2z a Y

'4.6.1.3.2 Fai if one or more samples specimens fai
be considered

ilures
to ha ve failed.”
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TABLE IV: Delete "Hydrolytic stability" and substitute "Thermal-humidity aging".

* 4.6.3: Delete "PPP-C-300" and substitute "PPP-C-2020"

* 4.7.1.1, line 2; Delete "(FLGFNDG2C2 OB1A) in accordance with MIL-P-13949." and substitute "in accordance
with MIL-S-13949/4."

4.7.1.1, line 3: Delete “hydrolytic stability" and substitute “thermal-humidity aging".
* 4.7.1.1(a), line 2: Delete “and MIL-P-13949".

* 4.7.1.1(2)(1): Delete “trichloroethylene” and substitute "a suitable solvent normally used to clean
contaminants from printed wiring and terminal~board assemblies”.

4.7.1.1(a)(5): Delete "of" and substitute “or”.

4.7.1.9(b), last sentence, deiete and substitute: *For the thermai-humidity aging te*t only, one resistor
in accordance with MIL-R-39008/4 and one resistor in accordance with MIL-R-55182/7 shall be soldered to each
of the test panels. (Color code selected shall be indicated in the test report.)"
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GURE 1: Insert "1.5 £.06" dimension for overall width and add ":£.06" tolerance to 3 inch-length of test
r

PAGE 10

“(c) Once soldered, the test panels shall be cleaned of all traces of rosin flux and other
contaminants by SC’"L&"‘-““ in gsuitable solvents normal lV used to clean contaminants from

printed wiring and terminal-board assemblies.’

* 4.7.1.2, line 2: Delete "(FLGFNO62C2/0B1A) in accordance with MIL-P-13949" and substitute “in accordance
with MIL-$-13949/4%.

* 4.7.1.2(a), lLine 2: Delete “in accordance with MIL-P-13949".

4.8, title: Delete "examinations and tests" and substitute "examination and test”
8.2, second Line: After illumination, add "except types SR and XY, which shall be examined under normal
tight #

* 4.8.3, second sentence: Delete "method 6183 of FED-STD-141" and substitute "ASTM D1005". Line 4: Delete
"opt1cally“ and substitute “using any micrometer or instrument accurate to .0007 inch or by an optical

w
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L 8 R
&£.8.8,

delete snd substitute:
v, 8.8 @ (resonance) (see 3.11). Measuresents made to determine percentage change in Q shall be

performed on an instrument capable of producing repeatable readings. In case of dispute regarding the
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values of change, a bridge hav1ng an accuracy of 11 percent shall be used as referee The O of the
test panels shall be measured at 1 and 50 MHz before coating and the values averaged. The coating

saterial shall then be applied to the test panels as specified in 4.7.1.1. The @ of the coated test

panels shall be measured and the values aversged at 1 and 50 MHz and again after immersion in distilled
water for a period of 24 +2, -0 hours at a tesperature of 23°C 22°C. All tests shall be completed

within & period of 5 hours after removing the specimens specified in 4.4.°
4.8.8(b), line 2: Delete "what" and substitute “that".
4.8.9(a): Delete "(C~2 for type SR only)™.
4.8.10: After first sentence, add "Polarizing voltage of 100 volts, dc, shall be applied during test.”

4.8.12, delete and substitute:

"4,8.42 Thermal-humidity aging (see 3.15). One penel shall be maintained as a control at 25°C and 50
percent relative humidity Three panels shall be subjected to 120 days at 85°C £1°C and 95 %4 percent

,,,,,,,,,, L Ve W2 Vo UPPT- PCUR

reiative num1a1ty, and examined as follows lUSTﬂg normal or corrected 20/20 vision):

(a) After 28, 56, and B4 days of exposure, the panels shall be returned to 25°C and 50 percent relative
humidity and held for 2 hours. The panels shail be examined foliowing each exposure and then
returned to the chamber for continuation of conditioning.

~coa

(b) After the 120-day aging period, the paneis shall be returned to 25°C and 50 percent reletive
tumidity and held 7 days. The panels shall be examined and compared with the control panel. The
panels shall also be tested for tackiness in accordance with wethod 4061 (dry-through for vernish,
Lacquers and enamels) of FED-STD-141."

PAGE 12
* 4.8.13, line 2:..Delete “method 2021 of FED-STD-141" and substitute “ASTM DE35".

* 4.8.13: End of paragraph, add "1f the specimen does not ignite on two attempts, it is judged as
nonburning by this test. The sample shall be judged as nonburning by this test when all specimens do not
burn. 1If a specimen does not burn to the 4-inch mark after the first or second ignition, it is judged as
self-extinguishing by this test. The sample shall be judged as self-extinguishing by this test if more than
two of the test specimens tested are found to be self-extinguishing with the rest nonburning."

* 5.1, line 1: Delete "PPP-C-300" &nd substitute "PPP-C-2020".
6.1.3, line 1: Ffollowing dielectric, add "strength".
PAGE 13

* 6.1.7, second senternce, delete and substitute:

"coating covered by this specification are not suitable for use on boards fabricated from types
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GP, GR, GT, GX, or GY (polytetrafluoroethylene resin) laminates in accordance with MIL- $-13949. "

(4]
.
™
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6.4, line 3: Delete "type" and substitute “by".
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6.4, last sentence, delete and substitute the following:

"Buffer material is not required when conformal coating types SR, XY, UR, and AR are used. Buffer
material should be required for type ER, unless thermal shock test data in accordance with MIL-STD-202,
method 107, test condition B-2 is furnished to substantiate that there is no stress cracking of the
component or other adverse effects between the conformal coating and the parts and other materials used
in printed-wiring assembly."

Concluding material: belete and substitute as printed in this amendment.

The margins of this amendment are marked with an asterisk to indicate where changes (additions,
modifications, corrections, deletions) from the previous amendment were made. This was done as a
convenience only and the Government assumes no Liability whatsoever for any inaccuracies in these notations.
Bidders and contractors are cautioned to evaluate the requirements of this document based on the entire
content irrespective of the marginal notations and relationship to the last previous amendment.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army ~ ER Army - ER
Navy - EC
Air Force ~ &5 Agent:
DLA - ES
Review activities:
Army - AR, Ml (Project 5970-1116)
Ravy ~ AS
Air Force - 99
DLA - ES
NS
User activities
Army - AV
Navy - MC, OS, SH






